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(57) Abstract 

A programmable robot device (1) having a keyboard (3) on the upper surface of a housing (2). The robot device (1) having 
a store to store procedures entered via the keyboard (3) and to carry out instructions contained within the procedure, to repeat 
single commands or procedures a given number of times, to react to external stimuli with the addition of sensors and to drive aux- 
iliary devices such as a light, speaker or stepper motor. The robot device being able to move across a surface on traction wheels 
(50) driven by motors (38, 39). The housing (2) of the robot device being changeable by overlaying shells or attaching features 
such as eyes (4, 5). The robot device (1) also being capable of receiving programs from an external computer through an on board 
connector (46). 
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In the preferred embodiment the control means is 
also responsive to a repeat command to cause the robot 
device to perform one or more functions, or predetermined 
procedures, a given number of times. 
5 Preferably, the robot further comprises a housing 

cover which fits over the housing to change the external 
appearance of the robot device. 

An example of a programmable robot device according 
to the invention will now be described with reference to 
10 the accompanying drawings, in which 

Figure 1 shows an example of a programmable robot 
device; 

Figure 2 shows in detail the keyboard on the 
programmable robot device shown in Figure 1 ; 
15 Figure 3 is a block diagram of the control system; 

Figure 4 is a plan of the robot device with the 
front half of the housing removed; and, 

Figure 5 is a sectional elevation of the robot 
device. 

20 Figure 1 shows a programmable robot device 1 which 

comprises a housing 2 in the form of an ellipse of 
revolution in which is positioned a keyboard 3 • The 
robot device 1 contains a microprocessor, for example a 
280, which is programmed to respond to the keys on the 

25 keyboard 3 when the keys are pressed by a user. The 
robot device 1 also contains a drive mechanism (not shown 
in Figure 1) which responds to signals from the 
microprocessor to drive the robot device 1 across a 
surface, such as a floor via a drive shaft and wheels 

30 mounted to the underside of the device. 

The robot device 1 has a number of ports located on 
the housing 2 which are connected to the microprocessor. 
These ports enable auxiliary devices to be coupled to the 
robot device 1 and controlled via the keyboard 3 and the 

35 microprocessor. It is also possible to locate auxiliary 
devices within the housing 2 which would also be coupled 
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to the microprocessor. For example, a sound generator 
could be located within the housing. 

The robot device 1 may also have two "eyes ,r 4, 5 
attached, for example by suction pads, to the housing 2. 
5 This has the effect of giving the robot device 1 a 
personality to appeal to young children. Preferably, the 
eyes 4 , 5 are movable so that a user may change the 
expression of the robot device 1. It is also possible 
for a user to dress the robot device 1 so as to make it 
10 appear like, for example, a dog, a bumble bee, or a fire 
engine by attaching suitable accessories, e.g. 
via suction pads, or by fitting a shell over the housing 
1. 

Figure 3 shows the main pcb 32 on which the 
15 microprocessor is mounted to which are connected a power 
supply 33, the keyboard 3 and a speaker 34. A port 
motor control 35 and starboard motor control 36, port and 
starboard motors 38, 3 9 and an expansion pcb 37 are 
also connected to the pcb 32. A stepper motor 40 and 
20 other outputs 41 (i.e. for connection to auxiliary 
devices) are connected to the expansion pcb 37. The 
inputs 42 such as from sensors are also connected to the 
expansion pcb 37. 

An input from the keyboard 3 will send a signal to 
25 the microprocessor on the pcb 32 which will then either 
be stored or will set in motion some reaction to the 
signal such as outputing sound through the speaker 34. 
The inputs 42 to the expansion pcb 37 such as from 
sensors can provide information about the robot device's 
30 external environment and set off some preprogrammed 
reaction in the microprocessor such as operating an 
auxiliary device or turning or moving in a particular 
direction as will be explained below. This turn or 
movement would be achieved by the microprocessor sending 
35 commands via the appropriate motor control 35 or 36 to 
the respective motor 38 or 39. 
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Figure 4 shows the layout inside the robot device 1. 
Near the centre of the housing 2 is the keyboard 3 with a 
pen hole 4 3 through to the lower surface so that the 
robot device 1 can trace out its path or be set a path 
5 such that it will draw a particular design as programmed 
by the user. Beneath the keyboard 3 is a battery 
compartment 4 4 which takes two lantern batteries or 
rechargable batteries. To each side of the keyboard 3 is 
a gearbox 45 to connect the dc drive motors 35,36 to 

10 traction wheels 50. The main printed circuit board 32 is 
mounted on a base 51 of the housing and has a connector 
4 6 on its outer end to allow it to be linked to a 
computer. Eeside this connector is mounted an on/off 
switch 47 which protrudes through the outer shell or 

15 housing 2. The device 1 is stabilised by a stabiliser 48 
on the lower surface of the base 51 on the opposite side 
to the on/off switch 47. 

In Figure 5 a control box 49 is shown which expands 
the activities of the robot device 1. External sensors 

20 can be connected to the robot device via a sense input 
line. There are also four two-state outputs and a 
stepper motor output in the control box. 

Figure 2 shows in detail the keys on the keyboard 3 
which are connected to the microprocessor. The arrow key 

2 5 6 instructs the robot device 1 to move forward. The 
arrow key 7 instructs the robot device 1 to move 
backwards. The arrow key 9 instructs the robot device 
to turn right through a specified number of degrees and 
the arrow key 8 instructs the robot device 1 to turn left 

30 through a specified number of degrees. Also, there is a 
wait key 2 9 which instructs the robot device to stay 
still for a specified period of time. 

The procedure key 10 enables a procedure to be 
stored in a procedure memory of the microprocessor and 

35 also enables any procedure to be recalled to operate the 
robot device via the microprocessor. The repeat key 11 
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enables the robot device 1 to repeat an action or a 
series of actions a specified number of tiroes, The 
parenthesis key 12 enables parentheses to be used when a 
user is programming the robot device 1. The music key 13 
5 enables the microprocessor to be programmed to operate a 
sound generator to produce for example a tune* The sense 
key 14 enables the microprocessor to be programmed to 
respond in a specific manner to . an external stimulus. 
The switch key 15 is used to turn on or turn off four 
10 different switches which may operate auxiliary devices, 
such as a light. The motor key 16 can be used to program 
the microprocessor to control the stepper motor. 

There is also a go key 17. The go key 17 is used to 
instruct the robot device 1 to execute a list of 
15 instructions in a go memory. These instructions may have 
been loaded directly from the keyboard 3 , from the 
procedure memory, or from a remote computer. There is 
also a clear memory key 31 which will clear all 
instructions from the go memory if pressed, and a clear 
20 entry key 30 so that if a key is pressed by mistake it 
may be erased from the microprocessor memory and another 
key pressed in its place. In addition, there are also 
ten numeral keys 19 - 2 8 labelled from 1 through to zero. 
The numeral keys 19-28 are used to instruct the robot 
25 device in combination with the other function keys so 
that the robot device 1 knows for example how far to go 
forwards or backwards or how many degrees to turn to the 
left or to the right. The numeral keys 19 - 28 are also 
used with the other function keys, as described below. 
30 The robot device 1 may be operated in a number of 

different ways. The simplest way is to enter a list of 
instructions directly into the go memory via the keyboard 
3 and then press the go key 17 which will execute the 
list of instructions. For example, a user 

35 
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may wish to instruct the robot device 1 to go forward 25 
units, turn left through 65°, go backward 57 units and 
turn right through 135 degrees. To instruct the robot 
device 1 to carry out this sequence of moves the arrow 
key 6 is first pressed and then the numeral keys 20, 23 
are pressed in that order to indicate that the device 1 
is to move 25 units. The turn left key 8 is then pressed 
followed by numeral key 24 and numeral key 23 to instruct 
the robot device to turn through 65°. Next the backwards 
key 7 is pressed followed by numeral key 23 and numeral 
key 25 to instruct the robot device to go backwards 57 
units and finally the turn right key 9 is pressed 
followed by numeral key 19, numeral key 21 and numeral 
key 23 to instruct the robot device to turn through 135". 
15 Once these instructions have been entered by pressing the 
keys, the go key 17 is pressed and the robot device 1 
carries out this series of instructions, i.e. it goes 
forward 25 units, turns left through 65 degrees, goes 
backwards 57 units and turns right through 13 5 degrees. 
2 0 If the go button 17 is now pressed again the robot device 
1 will execute the same series of instructions again. 

If a user wants to additionally make the robot 
device go forward 23 units after having done all the 
above series of instructions then it is only necessary to 
press the forward key 6 and the numeral key .20 and 
numeral key 21. This adds the instruction go forward 23 
units onto the list of instructions which have already 
been entered. If the go key is now pressed the robot 
device 1 will go forward 25 units, turn left through 65°, 
go backward 57, units turn right through 135° and go 

forward 23 units. 

However, with this method of programming it is not 
possible for a user to insert the go forward 23 units 
instruction at any other point during the other 



25 



30 
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instructions without completely reprogramming the go 
memory. To do this a user must use the procedure key 10. 

First of all the microprocessor must have a 
procedure programmed into it. - The first series of 
5 instructions given above could be programmed into a 
procedure as follows, the procedure key 10 is pressed 
followed by the numeral key 19 and then the parenthesis 
key 12, the series of instructions are then entered as 
described above following which the parenthesis key 12 is 

10 pressed again to inform the microprocessor that the 
procedure has been defined* The series of instructions 
are now stored in the procedure memory as a procedure 
which has been labelled procedure 1. To give the 
procedure a different label it is only necessary to press 

15. a different numeral key 19-28. For example, to label the 
procedure 4, numeral key 22 would be pressed instead of 
numeral key 19 after the procedure key 10 has been 
pressed. 

To instruct the robot device 1 to carry out the 
20 procedure a user presses procedure key 10 followed by the 
numeral key 19 and then the go key 17. This causes the 
procedure instructions to be loaded into the gc memory as 
the go program whereupon the robot device 1 then executes 
the instructions contained within the go program. To 
25 instruct the robot device 1 to perform the instructions 
in the procedure and go forward 23 units, in that order a 
user presses the procedure key 10 followed by numeral key 
19, and then the forward key 6 followed numeral keys 20, 
21 and then presses the go key 17. This will instruct 

30 the robot device 1 to go forward 25 units, turn left 
through 65 degrees, go backwards 57 units, turn right 
through 13 5 degrees and go forward 23 units. However, 
the robot device can now also be instructed to go forward 
23 units before carrying out the instructions in the 

35 procedure ♦ To do this the user first presses the forward 
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key 6 and then numeral keys 20, 21 and then presses 
procedure key 10 followed by numeral key 19 and then 
presses the go button 17. This instructs the robot 
device 1 to go forward 23 units, go forward another 25 
5 units, turn right through 65 degrees, go backwards 57 
units and turn right through 135 degrees. 

By using the repeat key 11 it is also possible to 
instruct the robot device 1 to automatically carry out a 
series of instructions a given number of times. For 

10 example, to instruct the robot device 1 to carry out 
procedure 1 defined above five times the repeat key 11 is 
pressed followed by numeral key 23 and then the 
parenthesis key 12. The procedure key 10 is now pressed 
followed by numeral key 19 and then the parenthesis key 

15 12 is pressed again. When the go key 17 is pressed the 
robot device 1- will repeat the series of instructions in 
procedure 1 five times. 

It is also possible for a user to incorporate a 
repeat function within a procedure and also to 

20 incorporate one procedure within another procedure. For 
example, if procedure 6 consisted of the instructions to 
go forward 2C and then turn right through 72°, a 
procedure labelled 4 could be defined by a user as 
follows. First- the procedure key 10 is pressed followed 

25 by the numeral key 22 and then the parenthesis key 12, 
the repeat key 11 is then pressed followed by numeral key 
23 and the parenthesis key 12. The procedure key 10 and 
the numeral key 19 are pressed and then the parenthesis 
key 12 is pressed twice. The procedure 4 is now defined. 

3 0 If the procedure key 10 and the numeral key 22 are 

pressed followed by the go key 17, the procedure 6 is 
repeated 5 times and the robot device 1 follows the shape 
cf a pentagon. To erase a procedure the procedure key 
10 is followed by a numeral key to designate which 

35 procedure then the parenthesis key 12 twice. 
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If a user wishes to redefine a procedure then 
entering the procedure definition as described before 
will automatically redefine the procedure. If the key is 
pressed by mistake for example numeral key 20 is pressed 
5 instead of numeral key 23 then the cancel entry key 30 
may be pressed which deletes the last key pressed from 
the microprocessor's memory. The clear memory key 31 
erases the contents of the go memory but does not erase 
any of the procedures. In addition, the wait key 29 when 
10 incorporated into a series of instructions instructs the 
robot device 1 to wait for a specified period of time. 

It should be understood that the references to go 
and procedure memories should not be taken to imply that 
these are physically separate. They could be constituted 
15 by different areas of the same memory e.g. RAM. 

By using the switch key 15 it is pcssible to turn on 
and off any of four different switches to supply power to 
an auxiliary device. Numeral keys represent low 1 off 
and high 2 on. The syntax is of the form T m n where T 
20 is switch key 15, m is the number of the switch (1 to 4) 
and n is either 1 or 2 to designate on or off. For 
example pressing the switch key 15 followed by numeral 
key 19 then numeral key 20 turns on switch 1 which may be 
connected, for example, to a light forming an auxiliary 
25 device. By pressing switch key 15 and numeral key 19 
twice the first switch is turned off. The instructions 
to turn on and turn off the different switches may also 
be incorporated into procedures and repeat functions. 
For example to instruct the robot device 1 to travel 
30 forward 20 units with a light on, the following procedure 
can be defined. The procedure key 10 followed by numeral 
key 2 0 and then the parenthesis* key 12 are pressed. The 
switch key 15 is then pressed followed by numeral key 19, 
then 20 and then the forward key 6 followed by numeral 
35 keys 20, 28 and then the switch key 15 followed by 
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numeral key 19 twice and parenthesis key 12. These 
instructions are then executed by pressing the procedure 
key 10 followed by the numeral key 20 and the go key 17* 
The robot device 1 then switches on switch 1 which in 
5 this example supplies power to a light, the robot device 
moves forward 20 units and the switch 1 is then turned 
off. 

The music key 13 may be used to generate tunes if 
the robot device 1 is equipped with a sound generator. 

10 As with the other functions a procedure can be defined to 
play a tune so that the tune can be played while the 
device 1 is carrying out a series of instructions and the 
position of the tune within these instructions can be 
changed by altering the position of the procedure 

15 defining the tune within the instructions. The procedure 
containing the tune could also be incorporated into other 
procedures. In a similar manner the motor key 16 can be 
used to program the microprocessor to operate a stepper 
motor of an auxiliary device mounted to the housing and 

20 the sense key 14 can be used to instruct the 
microprocessor to respond in a specific manner to an 
external stimulus. The syntax for the stepper motor is 
of the form K x y where M is the motor key 16, x is a 
number either 1 or 2 which represents the direction in 

25 which the stepper motor should turn (1 will turn the 
stepper motor clockwise as viewed from the motor down the 
motor shaft, 2 will turn the stepper motor 
anticlockwise) ; and y is a number between 1 and 99 9 to 
specify the number of steps the stepper motor should 

30 make. 

An example of this would be motor key 16 followed by 
numeral key 20, numeral key 19 then numeral key 28. This 
would switch on the power to the stepper motor and turn 
the motor through its step angle 10 times. In order to 
35 switch off the stepper motor no x or y value is put in 
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after operating the motor key 16. Forward key 6 is 
followed by numeral key 19, motor key 16, numeral keys, 
20, 19 and 28 then motor key 16 left key 8 and numeral 
keys 27 and 28. This will move the robot device 1 
5 forward 1 unit turn on the stepper motor and cause the 
motor to step through 10 steps, turn off power to the 
stepper motor and turn the device 1 through 90° to the 
left. 

Switched output and stepper motor instructions can 
10 be used in procedures like any of the other commands. 

The syntax of the sense key is in the form S m n 
where S is the sense key 14 and m is a number from 1 to 5 
where 

m - 1 The robot device will only react to a LOW to 
15 HIGH transition (low to high interrupt) 

m = 2 The robot device will only react to a HIGH to 

LOW transition (high to low interrupt) 
m = 3 The robot device will react to either a LOW 
to HIGH or a HIGH to LOW transition (low to 
2 0 high or high to low interrupt) 

m = 4 If the condition is LOW initially the robot 
device will react, otherwise it reacts on 
sensing a transition. 
m = 5 if the condition is HIGH initially the robot 
25 device will react, otherwise it reacts on 

sensing a transition; 
and n is a number from 1 to 99 which designates the 
sense procedure to jump to after the interrupt occurs. 

An example is to activate the sensor to react to LOW 
30 to HIGH transitions, designate procedure 5 to 'jump to' 
on interrupt then move forward ten and turn right 90° 
unless interrupted. To do this sense key 14 is pressed 
followed by numeral keys 19 and 23, forward key 6 and 
numeral keys 19 and 28 then right key 9 and numeral keys 
35 27 and 28. 
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After the designated sense procedure has run as a 
result of an interrupt the processor 'Returns to Go 1 i.e. 
to that point at which it jumped to the sense procedure 
from the main program or procedure and will continue to 
5 execute what remains of that program or procedure • 

To activate a sense procedure the sense key 14 is 
pressed to enter a sense command but no values of m and n 
are entered. While a sense procedure is running a new 
interrupt will have no effect (unless it contains a 
10 further sense procedure) , it is only after it has 
returned to the main program that a sense procedure can 
be effective- The number of valid interrupts which can 
operate on the main procedure is unlimited. 

The 'Return to Go' at the end of the execution of a 
15 sense procedure is a default and there could be other 
options. To program in the response to an end of sense 
procedure the entry is S[a] where S is sense key 14 and 
a is a number from 1 to 3 where 
a = 1 Return to Go 
20 a = 2 Stop 

a = 3 Repeat the procedure until interrupted by 

another sense input then return to Go. 
Unless the S[a] command appears in a procedure the 
default S[l] is assumed. 

2 5 An example of a sensor is a proximity sensor which 

can be set up with a statement such as 'the wall is lm 
away' the answer to which is FALSE (LOW) while it is 
further away and an interrupt is triggered by the 
transition from FALSE (LOW) to TRUE (HIGH) when that 

3 0 distance is reached. This interrupt causes some action 

to be taken which is stored as a sense procedure. 

The music key 13 enables sounds to be programmed and 
the syntax to program this key is of the form a b where a 
is a number from 1 to 8 representing duration and b is a 
35 number from 1 to 13 representing pitch. A silent note 
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(rest) is signified by the number 14. An example is 
given by a short low pitched note , rest , long high 
pitched note. This is done by pressing music key 13 
followed by numeral key 19 twice, music key 13 followed 
5 by numeral key 22 , then numeral key 19, numeral key 22, 
and music key 13 , then numeral key 26, numeral key 19, 
numeral key 21. In defining pitch 1 represents C; 2, C# 
and so on up a chromatic scale. In duration 1 is a 
semiquaver, 2 a quaver, 3 a crochet and so on. 

10 Units of tempo and octave can be set by using the 

music key 13 followed by parenthesis key 12 then a 
number, x from 1 to 5 for tempo (fastest to slowest) and 
y from 1 to 3 for octave (lowest to highest) then 
parenthesis key 12 again. Tempo is defined as 170, 140, 

15 100, &0 and 60 from 1 to 5 respectively • 

Units of distance and turn can be altered in a 
similar way to those of tempo and octave. 

During programming there is sound produced as each 
key is pressed which is positive or negative in tone 

20 according to whether the instruction is valid. 



25 



30 



35 
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15 
CLAIMS 

1. A programmable robot device comprising a housing, 
control means and input means, storage means and drive 

5 means to move the robot device across a surface f each 
coupled to the control means, the control means being 
capable of causing the robot device to perform a number 
of functions, and wherein the storage means can store one 
or more predetermined procedures each procedure defining 

10 one or more of the functions , the control means enabling 
a user to define procedures via the input means for 
storage in the store, the control means also enabling a 
stored procedure to be selected and thereafter causing 
the one or more functions defined by the selected 

15 procedure to be performed. 

2. A robot device according to claim 1, in which the or 
each predetermined procedure can be set to repeat a 
specified number of times. 

3. A programmable robot device comprising a housing 
20 containing control means, and drive means to move the 

robot device across a surface in response to signals from 
the control means, the control means being adapted to 
control an auxiliary device, coupled to the robot device, 
in response to' instructions entered into the control 
25 means. 

4. A device according to claim 3 and claim 1 or claim 
2 . 

5. A device according to claim 4, wherein the auxiliary 
device comprises a stepper motor. 

30 6. A robot device according to any of the preceding 
claims, further comprising a sensor which can detect 
external stimulus and trigger a predetermined response 
procedure stored in the control means. 

7. A robot device according to claim 6, in which the 
35 sensor is a light sensor. 
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8 9 a robot device according to any of the preceding 
claims , further comprising a housing cover which fits 
over the housing to change the external appearance of the 
robot device. 
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